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comparing the priority of the first task and 
the priority of the second task S401 

executing the first task for a first duration 
if the first task has a higher priority the 
second task does 

S402 

Suspending the execution of the first task 
after the first duration, and executing the 
Second task for a second duration 

S403 

increasing the parameter when the first task 
and the second task can be completed 
Within M time units, otherwise decreasing 
the parameter 
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METHOD FORTUNING SERVICE 
PERFORMANCE OF MULT-TASK SYSTEM 
AND MULT-TASK SYSTEM THEREOF 

CROSS REFERENCE TO RELATED 
APPILCATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 60/784,720, filed Mar. 22, 2006, and 
entitled “A Performance Tuning Technique Applied On A 
Multi-Task System With Real-Time Multimedia Streaming 
Service. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention is related to streaming ser 
Vice systems and methods, and more particularly to a 
multi-task system and a method for tuning a service perfor 
mance of the same. 
0004 2. The Related Art 
0005. As technology improves, a mobile phone tends to 
equip with an ever increasing number of functions. For 
example, in addition to making or receiving a call, a mobile 
phone may function as a multimedia player, a camera, an 
organizer, or even as a web-surfing machine. With those 
multi-applications, the mobile phone usually utilizes a 
multi-task processing core to handle those various functions. 
0006 Since system resources. Such as computing capac 

ity, of mobile phones are usually very limited, to control 
multi-functions executed at the same time, the multi-task 
processing core needs to prioritize each task of the multi 
functions. Often a real-time multimedia streaming service 
has a higher priority than other tasks. When a multi-task 
handheld device transmits multimedia streams into a net 
work, the real-time multimedia streaming service adjusts the 
transmission bit rate according to the network bandwidth. 
For example, when the network bandwidth is unstable, the 
real-time multimedia streaming service decreases a trans 
mission bit rate to retain a quality of service (QoS). If the 
network bandwidth is stable and sufficient, the real-time 
multimedia streaming service increases the transmission bit 
rate to provide a better multimedia quality of service, at 
expenses of an increased processing time and a lower QoS 
of any other low priority task. As a result, the low-priority 
task might not be executed on Schedule. 
0007 FIG. 1 shows a timing diagram of a typical multi 
task system. Suppose a multi-task system has a first task and 
a second task to be executed, where the first task is a 
real-time task and is required to be completed in M time 
period. The second task is not a real-time task and is of a 
long working duration. Typically, the multi-task system runs 
the first task and the second task with different threads, to 
ensure the two tasks thereof may be executed with in M time 
period. In FIG. 1, four threads A, B, C, and D with priorities 
ranked as AaBC>D are presented, where thread Aindicates 
an interrupt service routine (ISR) task executed once every 
M time periods, which can be used to control the task 
assignment of the threads B and C. In this embodiment, the 
threads A, B, and C are considered as a first task and the 
thread D, with the lowest priority, is considered as a second 
task. In FIG. 1, the first task occupies unlimited resources, 
and thus the executing of the second task is influenced. For 
example, from time scale 2M to 3M, only few processing 
time is left for the second task. The situation is more sever 
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when the first task is a source/channel encoding and the 
second task is a non real-time task, Such as a file transferring. 
0008 FIG. 2 shows a timing diagram of a multi-task 
streaming service system executing multi-task. The threads 
A, B, and C are considered as a first task and the thread D, 
with the lowest priority, is considered as a second task. The 
first task is a source? channel encoding process in the 
embodiment. Threads A, B, and C are all required to 
complete the first task in M time period. During time scale 
0 to M, the multi-task system assigns an initialized encoding 
bit rate according to multimedia source content. The initial 
ized encoding bit rate may different by application, hence 
the exactly value is not shown here. The first task is done 
with in M time period, and the rest of time is used to 
executing thread D. The first task is competed in M time 
period, which indicating that the real-time constraint of the 
first task is satisfied. Thus the encoding bit rate is increased 
in time units M to 2M to improve the quality at the end user. 
The encoding bit rate is further increased in time units 2M 
to 3M since that the first task can be done by 2M time unit. 
During time units 3M to 4M, the first task is not completed 
in previous M time period, in other words, the encoding bit 
rate is too high to satisfy the real-time requirement. There 
fore, the encoding bit rate is reduced from time units 3M to 
4M. Beyond 4M time units, the encoding bit rate is retained 
if the network quality is stable. FIG. 2 shows that the 
processing time of the multi-task streaming service is pro 
portional to the streaming bit rate, threads A, B and C. 
occupying all processing time and considerably delaying 
tasks with low priority, for example, no processing time is 
designated to thread D after M time units. 
0009 For multi-task systems with limited processor com 
puting power, such as a handset or a PDA, when playing 
multimedia files via an external playing device through 
wired or wireless channels, such as Bluetooth, GPRS, Wi-Fi, 
decreasing service quality of low priority threads results in 
retarding the man machine interface, freezing frames of 
image decoding and postponing filter transfer. 

BRIEF SUMMARY OF THE INVENTION 

0010. Accordingly, a method of a high priority task 
withdrawing processing time for retaining the QoS of low 
priority tasks is disclosed in the invention. 
0011. In one aspect of the invention, a streaming service 
system for executing a first and a second task in Mtime units 
is provided. The streaming service system comprises a 
processor. The processor compares the priority of the first 
task and the second task, executes the first task for a first 
duration, wherein the first task has a higher priority than the 
second task, and Suspends the execution of the first task after 
the first duration and executing the second task for a second 
duration processes. 
0012. In another aspect of the invention, a method for 
executing a first and a second task in M time is also 
provided. First, the priority of the first task and the priority 
of the second task are compared. If the first task has a higher 
priority the second task, the first task is executed for a first 
duration. The execution of the first task is suspended after 
the first duration, and the second task is executed for a 
second duration. In some embodiments, the ratio between 
the first duration and second duration is a constant. In other 
embodiments, the first duration is proportional to a param 
eter, and the second duration is N time units. The parameter 
is increased if the first and the second task can be completed 
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within M time units, where N is a number less than M: 
otherwise, the parameter is decreased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The invention will become more fully understood 
from the detailed description, given herein below, and the 
accompanying drawings. The drawings and description are 
provided for purposes of illustration only, and, thus, are not 
intended to be limiting of the invention. 
0014 FIG. 1 shows a timing diagram of a conventional 
multi-task system; 
0015 FIG. 2 shows a timing diagram of a conventional 
multi-task system with a postponed low priority task: 
0016 FIG. 3 shows a streaming service system for 
executing a first and a second task in M time units; 
0017 FIG. 4 shows a flowchart of a method for executing 
a first and a second task in M time units; and 
0018 FIG. 5 shows a timing diagram of a parameter, a 

first and second task. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019 FIG. 3 shows a streaming service system for 
executing a first and a second task in M time units. The 
streaming service system 30 comprises a processor 302. The 
processor 302 processes a first task to generate a first data, 
and transmits the first data into a network 304 in a trans 
mission rate. The processing time of the first task is propor 
tional to a parameter. The processor 302 holds the first task 
for N time units when the first task has the right to be 
executed. When the first task is held, the processor 302 
executes a second task. The processor 302 executes the first 
task after N time units. The processor 302 executes the 
second task when the first task is completed within M time 
units. The parameter is adjusted by the processor 302 
according to a network bandwidth and the processing time 
of the first task. In some embodiments, first task is a 
multimedia Source encoding and a channel encoding, and 
the parameter is an encoding bit rate or encoding quality. For 
example, the first task may be a MPEG encoding, a convo 
lutional encoding or a Reed-Solomon encoding process. The 
encoding quality of a MPEG encoder is proportional to the 
inverse of the compression rate. The encoding bit rate of a 
channel encoder indicates how many redundant bits are 
added to the original data. The more redundant bits are 
added, the more precise the protection of the original data, 
however, the size of the encoded data also increases. System 
30 encodes the source data and transmits the encoded data 
into a network. Increasing the encoding quality or channel 
encoding bit rate provided more robust protection of the 
encoded data against channel noise, thus, an end user 
receiving the encoded data can Successfully decode the 
encoded data. The data size with larger encoding rate is 
larger and requires more processing time. Thus, only if the 
first task can be completed within M time units, which 
means the multimedia can be played in real-time, can the 
processor 302 increase the parameter. Otherwise, the pro 
cessor 302 decreases the parameter. In some cases, the 
parameter decreases when the network bandwidth is less 
than the encoding rate. The parameter must be decreased so 
that the encoded data can be transmitted to the network 
Smoothly. In some embodiments, the second task may be a 
man-machine interfacing, image decoding, file transferring, 
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or other non real-time task. According to the streaming 
service system of these embodiments, the quality of service 
of these non real-time tasks is maintained. 

0020 FIG. 4 shows a flowchart of a method 40 for 
executing a first and a second task in M time units according 
to another aspect of the invention. In step 401, the priority 
of the first task and the priority of the second task are 
compared. If the first task has a higher priority the second 
task, the first task is executed for a first duration in step 402. 
The execution of the first task is suspended after the first 
duration, and the second task is executed for a second 
duration in the step 403. In some embodiments, the ratio 
between the first duration and second duration is a constant. 
In other embodiments, the first duration is proportional to a 
parameter, and the the second duration is N time units. The 
parameter is increased if the first and the second task can be 
completed within M time units, where N is a number less 
than M: otherwise, the parameter is decreased. 
0021 FIG. 5 shows a time diagram of the parameter, the 

first and the second task for further illustrating the flow of 
method 40 and the streaming service device 30. From 0 to 
M time units, the parameter of the first task is initialized. 
Since the first task is completed before M time units, the 
parameter of the first task is raised during M to 2M time 
units. The parameter of the first task can be encoding bit rate, 
encoding quality, etc. Increasing the parameter may enhance 
the playing quality at the receiving end. Duration 2M to 3M 
time units, the controller finds the packet of the first task is 
not completed in the previous M time units, indicating the 
current encoding bit rate is too high, and the network 
bandwidth or system computing power is incapable satisfy 
ing the real-time requirement, thus decreasing the encoding 
bit rate and restoring it to the previous setting. During time 
units 3M to 4M, the controller finds the packet is completed 
within M time units, indicating the real-time performance is 
satisfactory, thus, fine adjustment of the encoding bit rate 
again performed to enhance quality. After 4M time units, the 
parameter remains if the network quality is stable. 
0022. A higher encoding bit rate results in better quality. 
When the network bandwidth or the server computation 
power is insufficient of satisfying the requirement of the 
encoding bit rate, however, a user at the receiving end is not 
able to enjoy the real-time multimedia service. Thus a 
channel encoder typically requires a controller adjusting an 
output bit rate of the source encoding based on network 
conditions or system traffic to meet both playback quality 
and real-time constraints. When the network quality is low 
or the server computation power is insufficient, decreasing 
the encoding bit rate can reduce the need for network 
bandwidth and the processing time of the encoder. Thus the 
real-time constraint at the playing end is maintained at the 
cost of playback quality. When the network quality is stable 
and the server computation power is sufficient, the encoding 
bit rate is increased to meet the real-time constraint while 
providing better playback quality. 
(0023. While the invention has been described by way of 
example and in terms of preferred embodiment, it is to be 
understood that the invention is not limited thereto. To the 
contrary, it is intended to cover various modifications and 
similar arrangements (as would be apparent to those skilled 
in the art). Therefore, the scope of the appended claims 
should be accorded the broadest interpretation so as to 
encompass all such modifications and similar arrangements. 
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What is claimed is: 
1. A method for controlling the execution of a first task 

and a second task over a system, comprising: 
comparing the priority of the first task and the second 

task: 
executing the first task for a first duration, wherein the 

first task has a higher priority than the second task; and 
after the first duration, Suspending the execution of the 

first task and executing the second task for a second 
duration. 

2. The method as claimed in claim 1, wherein the ratio 
between the first duration and the second duration is con 
Stant. 

3. The method as claimed in claim 1, wherein the first and 
the second tasks have to be executed within M time units, 
and the first duration is proportional to a parameter, the 
method further comprising increasing the parameter when 
the first task is completed in M time units. 

4. The method as claimed in claim 3, further comprising 
decreasing the parameter when the first task can not be 
completed in M time units. 

5. The method as claimed in claim 3, further comprising 
initializing the parameter so that the first and the second 
tasks are completed within M time units. 

6. The method as claimed in claim 1, wherein the first task 
is realized by at least two threads, a first and a second thread, 
the first thread is an interrupt service routine executed once 
every M time units, and the second thread is executed 
Succeeding the first thread. 
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7. The method as claim in claim 6, wherein the first task 
is a real-time task, and the second thread is source coding 
and channel coding. 

8. The method as claimed in claim 7, wherein the second 
task is a man-machine interfacing, image decoding, or file 
transferring. 

9. A streaming service system for executing a first and a 
second task in M time units, comprising a processor com 
paring the priority of the first task and the second task, 
executing the first task for a first duration, wherein the first 
task has a higher priority than the second task, and Suspend 
ing the execution of the first task after the first duration and 
executing the second task for a second duration. 

10. The streaming service system as claimed in claim 9. 
wherein the first duration is proportional to a parameter. 

11. The streaming service system as claimed in claim 9. 
wherein the processor increases the parameter when the first 
task and the second task are completed in M time units and 
decreases the parameter when the first and second task can 
not be completed in M time units. 

12. The streaming service system as claimed in claim 11, 
wherein the first processor is a source encoder and a channel 
encoder. 

13. The stream service system as claimed in claim 12, 
wherein the parameter is a source encoding rate or a channel 
encoding rate. 

14. The streaming service system as claimed in claim 9. 
wherein the second task is man-machine interfacing, image 
decoding, or file transferring. 
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